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" RECEIVED 

CENTRAL FAX CENTER 

JUL 0 3 2006 

TN THE UNITED STATKS PATENT ANP TRADF ATARK OFFICE 

Applicants: James C. Anderson, et al. Examiner: Jason C Olson 
Serial No.: 10/719,515 Group Art Unit: 2627 
Filed: Movember 20, 2003 Docket No.: 200309574-1 
Title: Method and Apparatus for Storing Data on Magnetic Tape 



DECLARATION UNDER 37 CFR 8 1.131 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 13-1450 



We, James C. Anderson, Martin J. Harper, Vernon L. Knowles, and Donald J. Fasen, 
declare as follows: 

1 . We are the named co-inventors in the above-captioned patent application and 
of the subject matter described and claimed therein. 

2. The invention in the above-captioned patent application was conceived by 
James C. Anderson, Martin J. Harper, Vernon L. Knowles, and Donald J. Fasen, 
collaborating as co-inventors. 

3. The invention described and claimed in the abovc-captioned US patent 
application was actually reduced to practice in the United States by James C. Anderson, 
Martin J. Harper, Vernon L. Knowles, and Donald J. Fasen prior to September 12, 2003, 
the effective date of USPN 2005/0057843 (Egan). 

4. Exhibit 1, attached hereto, is a redacted copy of the invention disclosure for 
above-captioned US patent application. The invention disclosure was signed by James C. 
Anderson, Martin J. Haq>er, Vernon L. Knowles, and Donald J. Fasen in January 2003 
prior to September 12, 2003, the effective date of USPN 2005/0057843 (Egan). 
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Application No. 1 1/253,233 
Decbrnlion under 37 CFR 1. 1 31 

5. Exhibit 1, attached hereto, also includes a report entitled "Investigating the 
Beacfits of an Accelerometer in Gen3." This report was attached to the original invention 
disclosure and shows that the invention and claimed subject matter were actually reduced 
to practice in the United States prior to September 12, 2003. the effective date of USPN 
2005/0057843 (Egan). Accordingly, Exhibit 1 shows that the structure described and 
claimed in the abovc-captioncd patent application was reduced to practice prior to the 
effective date of September 12, 2003 of Egan. 

We declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful, false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 100 1 of Title 18 
of the United States Code, and that such willful, false statements may jeopardize the 
validity of the application or an patent issuing thereon. 




James C. Anderson 






Martin J. Harper 





Vernon L. Knowles 




Donald J. Fasen 



Dated: 




2 
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raSJSSS' INVENTION DISCLOSURE i 


PAGE owe OF y _ 

• ATTORNEY 


toslructfons- The intormalion contained in this document is COMPANY COmOENVAl and may not be dfsclosea io omers vvimout pnor 
authorization. Submit this disclosure to the HP Legal Depanment as soon a$ possible. No patent ptoteclion is possible unttl a patent apphcatton ts 
authorized, prepared, and subrDiited to the Govemmenf. _ ^ 



Tape drive Head Positioning Servo System With Acceterometer Input for Improved Shock and Vrbration Performance 



Name of Project: Ultrium Linear Tape Drive 



Product Name or Number: 



Was a description ot the invention published, or are you planning to publish? If so. ihe dale(s) and publlcation(s): 
No 

Was a product Including the invention announced, offered for sate. sold, or is such activity proposed? If so. the dateis) and location(s): 
No 

Was the invention disclosed to anyone outside of HP. or will such disclosure occur? If so. the date(s) and name{s): 
Yes. Jabil Vienna. They do the meclianism design and manulacluring. 

tf jfiy c! 0» abiA-^ situations mVoccur iuthin 3 wtMUhs. cad your iP 3/kvney ct the Usaf Deoartfnectnjw a: i -aST-Ba-iS o r -t JS'367'2ii42 
Was the invention described in a lab book or other record? If so, please identify (lab book «. etc.) 



Was the invention built'or lesled? If so. ihe date: 



Was Ihis invention made under a government conlraci? If so. the agency and contraci number: 
No 



Description 0I Invention: Please preserve alt records of the irwention and attach additional pages hr the foHowing. Each additional page should 
be signed and dated by the invenlor(s) and wHne$s(es). 

A. Prior solutions and their disadvantages (if available, attach copies ol product h'teralure. lechnfcat articles, patents, etc.). 

B. Problems solved by the invention. 

C. Advantages ot the invenlkjn over v/tiaiiias been done belore. . F :;; ^ i v ^ ' ■ 

a Description of the construction and operation ol the invention (include appropriate schematic, block. & timing diagrams; drawings: samples; 
graphs; f towcharts: computer Kstlnqs: lesi results: etoj . ^ ^ ^ 7 .^Qfj 9 



Signature of inventor(s): Pursuant to my (our) employment agreement. I (we) submit this drsctosure on this date: [ 2 I Ji/^* ^> 1 



9I96& James C. .Andeison 



Q^>rfcl^ { /Zr^^ ^i-r-^>^- 3964225 m 



CPB RAO 



Emph3y»eNo Name . . §:9natJie T^^het Hftaiislcp Enbtyfi LEil>Name 

434867 ManinJ.N3tD6i L ! /. VIavv. -V x T 396^^ 477 



JIPBPAO 



Emp\;yeer^. fSIJe siflnaiurT Telhet r^aiiflo? Eniitv A Lat> Maine 
49352 V^m6nL.Knaivt«; L^^-^~w -XT. Jit^ 396.245-^ £77 CP9R*D_. 



E^Tpt:Jye«^k) Name S^jnatur^ Tehe: fvlatetop Enl.tv A UM-^a-u; 
34»i3a DonaM J. Fascn is-^-ycJ-ci . J 396-3299 ^no /^Sg g 



EmpLTyee No. f^arne 



y»aiufe TeJnel Maiblop Eniily S Lob Name 
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rei^'=?:^fJ?;' invention disclosure company confidential 


PAGE .1:.. . OF y 


Signature of Wilness(es} : iPte.ise ia- w cbiatn t/ie sfgoajwe of ifrp persan\s', to Atom ir^jpnuon fvsf J'Sdosed.} 

Thr imrrnhnn fir^l PKf>lah'='H i»nd iinrierslood by. me (us) on this date: [ , 1 /? 7 "? Al^^ 1 _ 




Date 01 Signniufft 




FuflNarr.9 Signalui^ . 


O'nia u! Stgnoluid 


/-. ../A ■ >::;^ c:'fi;^^ t ,T^. .'".n^ — - / 


■ t . ■ *» 


InvemorA Home Address Informalion: iiimof&thantounitventors. inOuaeacM ^foim^t^n on cc^yoim form a attach to mtsOM/menti 



IrnienVsr's FulName 
JtunesCliffonl Anderson 



Sttee; 

1104W. NewlbsWDr 



cay 






Idaho 


2.P 
ft36ld 


Do you have a Resktonlial P.O. Address'' P O BOX 
No 






Stale 


Zip 


Greeted as (nickn^tms. midate oame. etc.} 
J'ni 




USA 






tnventor's FuO Name 


1 W. Pepperminl Dr.->e 










Ciry 
Bcise 






Sl.ito 
ID 


Zip 


Do yct^ ^.avt a Rsjsodential P.O. Address? P.O. BOX 
Ho 






SuiQ 




GretileO as (fuckname, middle /tame, etc.} 




Bs£tS\\ 






Inventor's Full Name 


Street 

PhtfTirmoIr &un — ..^ 


City 
Boise 






Stale 
ID 




Oo yt'U havd a Resta«ntiai P.O. Addfcss? P 0. BOX 
No 


Citi.' 




Stale 




Gio€tGd as iwcknatne. middb name, etc.) 
Vein 




Clizenstiip 
USA 






inv^niry's Full Nafne 

OonalUJ.Fasen — — 


I2t39 W. Musktit ■ 


Cift- 






Slaie 

ID 


Zip 
a3713 


D«> vctu hav* a Restder^lial P.O. Address? P.O. BOX 
No 


Ciiy 






Zip 


Greeted as {nKkname. rmddiff name, etci 
Ocn 




Citzenship 
USA 







Form 31 lOFDOC DOC Ftev.6'2£?07 



PAGE 1 7/22 * RCVD AT 7/3/2008 1 :22:05 PM [Eastern Daylight Time] * SVR:USPT0-EFXRP-S/16 * DNIS:2738300 * CSID:936 372 3075 " DURATION (mm-ss): 09-32 



Jul 03 OB 12:2Gp Calvin Mckerlea 93B-372-3075 p. 18 



Tape Drive Head Positioning Servo System With Accelerometer 
Input for Improved Shock & Vibration Performance 

Tape drives will conlinuv !*• cvulvo ami shire more user <l:iia on each canritlijc. ITiis will ivijuirc incrcaseil 
irack anil linear hii dcnsilic.'i. As iIk irnck -spacing tfcts narrower it hecomes mure Uirficuli lu posiiii'n ihc 
read/write hcadii ovci ihe dam iracks w'nUln the accuracy rei|iiired especially with cMcrnnl shock nnil 
vihraiion shakinj; ihe prndiici. This invenii»m descrihes iisin^ an acct'lcri»ineier miniuieJ in Uie iai>c ilnve 
u> measure ihe exlernal dislurt>:inec and lecd ihai sii-nal ini4» ihe hcati posiiinninj! servo ^ysieni. This sivinal 
can Ke used lo eiinin>! eleciricol current inio ilic head pisiliuninj! vnice coil niouir lo move die liead and 
(ollow ihc elTecis oreMcnud vihraiiiin. With Uiis invenuon, die etror in pnsiiinnin^i die hc;id ui \hc tape 
track center due in external vibration can lu* viriually eliminaied. (See the aiiachcd report hy Mariin 
Haiper) 

To gei die hesl leedback iVum ilw aceeler.»mcler it shnuid l>e K-caicd lis close u> ihc igadAvriie hcail as 
ptjssibie since ii is the nia^nitndo oi'die external disturbance :ii ihc head ihai needs ii> be conipcnsaied Uir. 
It ul!uv must measure acccleraiinn in the same axis as die hcai! piisiiionini! acuiaior moves since this is ilic 
direcuon ilie head becomes oirol tape track center. Since all ol the HP Uliriuni pruducts use a comnmn 
head ptisiiuiniiiy acimiior it is desirable to build the acccU-Hinicicr iiin» ilic aciaator st> thai it can easily he 
added lo all drive plailVinns and Iv in ch^se proxiuihy iil tlic head. One way to iicconiplish this is to pUice 
the aeceleronicicr anti accompanyinii ekcintnics on the variable itidiicianee < Vh pea, which is located hh 
the aciiKitor. 

For Ihe accelerometer enhanced servo sysicio m vMirk pinpcrly ihe lape drive slunild have aa isi»l:auin 
mounlinji system m reini)ve the hijiher Irciiuency cnriij>oncnis of vihraiion Iroiu reaching; ilic chassis. 
Typicallv ihe rcsonaiU jVciiueney nf die chassis iin die isttlaliiin mounts is 5(» lo 200 H/.. This isolatinn 
nmunlinji sysiem usually consists of rubber iinnnmels that isolate the drive chu.^sls Iroin the inouiuini,' 
poinis. 1)011 f'asen did le-stini* several years ajjo mix an accclcri>meter enhanced scrvi^ sysieni on the Hiiistein 
drive that did nut have iswlathni nitunns. Iliis system did noi vvork well hccause esieiniil vihr:ihons in 
to 500 U/. rretjueney rani:e e\ciied bendine modes of the chassis. Because ol these hcndini; modes the 
aeeeJeromcior did not accurately measure ihe dilTerence in acceleration beiueen the head and the tape. 

Mrv-. '- '• • 




Witnesses: 



•V7 
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III vcsiigatt ne Ihc Benefit o 1 an Accckroincicr in Gcn3 ' ** 

Investij^atinu the Benefit of an Accelerometer in Gen3 

I li\ : M:ii nti H.ir p«*p 
|i<l;iii'«l: ^^^^^^^^^^^^^^^^^^^^^H 



U^'n^E a'lLru\o^^^ uccdcromcicr %vilh hand IjutH uddittuital clrc.ii<ry and miinuikl calibralion, u Karaday drive with the 
Kttraday MR compcnsalor design paa;>ied ivUh mu-sin the raadniap Gen 4 track pHcb (1024 trucks) ofllrack limit s»pecirieatioii 
whilst being subjected lo 0.3k S - 500llz randuin vibration. 



These are the results of the initial investigution into the poleniial bL-ncncs (if any) of using an actelcromcier as part uf the head 
Dosition SCO a tracking control loop. The sei up consisted of a laboratory accelerometer and chorxe amp wilh output from the 
charQC nnip scaled to 1 V per G. The output was fed IhrouRb a poteotiomeicr for sikhhI level inatehInK then into u low pass filler 
with a cutolTof 10KH2 as Hiere were sionie issues with a pure lone appearinj; from the accelerometer at around ^6K\\^. The uutput 
of the niter was then fed direcllv into TFln on the snappy »IIo*vlo|; the use of the buill in cooplint; capacitor and input resistance lo 
the sumniiiiB node in the servo loop. These form o hi|;b pass filter stsK*: *vlih ti cutin of around lOHx. A reprcsemailon of the circuit 
is slw-AO below. 



rvm 




HSUMMOOE > 



in all these tests, Faraday drivr #F3300I312 wns used in normal orientation unless otherwise stated. The Rjindom vibration 5 - 
50DH2 transfer function measurements were taken ai various levels noted wilh ihe results. The method uf calibration was to 
determine Ihe reson^inl freuuencv of the shock mounts from the random transfer function without the accelcromder. uruiiiid 
160Hz. The table was then set to dwell at ihi» frequency so PES could be monitored as the accelerometer feedback was fed into the 
looD The feedback siRnal level was adjusted usinj- the potentiometer until the sine wave present in PES was at a minimum. When 
set;a repeat measurements of random Wbration, 5 - SfWHz at various levels were done lo determine the effect. PesScans were also 
done to note any chanfte in the number of events and PES sigmo values. .Ml Ihe results are shown below; ^ ^ 




1 IC0^2t)U2 
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Investigating the Benefit of an Acccleromclcr in C5cn3 

F33001312 0.3g Random 5-500H2 C062 



Page 2 of 4 
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InvcsJiaatina the Bcnclil of an Accclcroincicr in Ci;ii3 

F33001312 0.8g Random 5-500HZ C062 
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N«XI I looked at Tape Pnlh Do^n wrfcniuiion anil wa.s a lillle surprised at what 1 iaw. I »>as cxpcctinK Chc lablu lo PtS transrer 
J7nctlVo to look u liillc diffcrcnl now the vibration >va* octint; ajtainsl iho ^uidc rails on «hc ucluaior. It's true Co say 'l«ey arc 
different but thrre arc slill sicnincanl tn pl»ne tlisturbAticcs meaisurcci by the acceleromelcr. The boi>iI aews seems to bu lliat llu- 
atcJleromctcr u« «ed modern equally Rood job orci>nccllin» ihei^c cfTectst. B«lh fur^vard and reverse iransier rui.ettons were taken 
rroni table to PES: ^ ^ 




fi le://C:VdaiaNicmp\Gcn3.liiin 
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f^g^ ^ACKAF^O nu> dnv-iimcnl »> clM5.rsin«l n* I • iC. .1: ^ .•.-.! lK*wlcli'>P:ii.-t;iir<J. Rri'stttl 

rtlc:.'/C:\daiaMempNGci»3.htm A - t ' -;- A^ ^/^ > ll *20>2002 
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